
 

Structured and Unstructured data 
 
Unstructured data refers to data that has not been organised in any way. Think about a 
collection of emails in an inbox, or a series of documents in a folder. There might be a whole 
lot of useful information in there, but finding it may be really challenging, and all of the data is 
independent of all other data - there are no links between different parts of the data, and no 
organisation into which it all fits. 
 
Structured data is usually found in something like a database, or an accountancy package. 
It’s the difference between a series of individual documents, and an organised, indexed, 
book. By putting data in a structure we can much more easily work with it and make use of it. 
 
Question 1 - Give another example of structured data and unstructured data. 

Entities 
An entity is a thing which has an independent, separate, existence, and which can be 
uniquely identified. Some entities are just ‘things’, physical objects which we can point to and 
touch - e.g. cars, or people, or rooms, or buildings. But some entities are more abstract - a 
lesson is an entity, a subject is an entity, a time period (like for an appointment) is an entity, 
a topic might be an entity, even though none of these are objects.  
 
We can therefore talk about decomposing data into entities, as a first step towards 
organising it.  
 
Question 2 - What does decomposition mean?  

Links between Entities 
Entities are often linked together. For instance a student will study a number of subjects. A 
teacher will have a number of classes, and those classes will have a number of students 
within them. Or in a hospital, a ward will have certain patients within it, certain nurses 
assigned to work there, and so on. We can represent these situations with simple diagrams 
that show the entities and the links between them. 
 

 



 
 
These are known as entity relationship diagrams, and are often used as part of database 
design. The first stage in designing a database for a new system is often working out what 
entities we need to store data about, and how those entities are related to each other.  
 
Question 3. In a hospital, patients are assigned to wards, and each patient is told who his 
main doctor will be. Nurses are also assigned to wards, which is where they work. Complete 
the following diagram to show how Patients, Wards, Nurses and Doctors are connected 
together in a hospital. 
 

 

Attributes and tables 
When we create a database, each entity becomes a table. The table will hold information 
about all examples of the entity - so the student table would store information about all of the 
students. Each example of a student is called a record. A record is a row in a database 
table. 
 
Attributes are the set of properties used to describe instances of an entity. They are items 
of data that are stored about the entity. E.g. for a student you might store the attributes 
FirstName, Surname, DateofBirth, Year, Tutor. In a table, an attribute is called Field. A field 
is a column in a table. 
 
The formal way of writing these details is to write the name of the entity in capital letters, 
followed by the attributes in brackets, e.g.: 

STUDENT(FirstName, Surname, DateofBirth, Year, Tutor) 
 
Question 4. Write down four appropriate attributes for the entity Car. 
 
Question 5. Write down four appropriate attributes for the entity Book. 

Key Field 
Each record in a table must have a unique identifier to stop it being confused with any other 
record. Therefore, one field is defined as being a key field - a field that has a unique entry for 
every record in the table. Sometimes this can be a natural field - e.g. every car has a unique 



 
registration number. However, often we add a new field containing an ID number which is an 
arbitrary number for every record.  
 
Question 6. Why would surname not be used as a key field in a database table? 

Relational database 
A relational database is a database that contains more than one table, and has links 
between those tables. 
 
Every table in a relational database has a primary key field. In order to link two tables 
together we include a foriegn key in another table. The foreign key is a copy of the primary 
key field, but in a different table. This is more obvious in an example. Say you have a library 
based database. One tables stores information about members: 
 

 
In the above table, MemID is the primary key - it has a unique value for each record. 
 
Another table contains information about the books: 
 

 
Again, BookID is the primary key in this table. 
 
Finally, we have a table where we store information about the loans that the library has 
made: 
 

MemID Forename Surname DofB Telephone Address 

1 Bob Smith 2/3/85 0773215974  

2 Tim Jones 19/8/75 0745681892  

3 Jane Johnson 20/9/95 0746518621  

4 Jo Piers 9/2/88 0713546868  

BookID Title Author Genre 

1 Anathem Neil Stephenson Sci-fi 

2 Sandman Slim Richard Kadrey Horror 

3 Nexus Ramez Naam Sci-fi 

4 Who’s Body Dorothy L Sayers Crime 

LoanID BookID MemID Due Back Returned? 

1 1 3 20/10/20 True 



 

 
In this table, LoanID is the primary key. But this table also has foriegn keys. BookID is a 
foreign key, it’s a copy of the primary key from the Book table. MemID is a foreign key, a 
copy of MemID from the Members table. 
 
This table tells us which person has borrowed which book. From the LoanID 1 we can see 
that MemID 3, Jane Johnson has borrowed BookID 3, Anathem. Even though the Loan 
tables only contains ID numbers, because these tables are connected together we can look 
up information from the other tables and make sense of it. If we had to fill in the full details - 
name, address, book title, etc. into the loan table, we would just be copying data that already 
existed elsewhere in the database. This is called data redundancy. Data redundancy is bad 
because it wastes space, but also can lead to the two versions of the data disagreeing, 
which is called data inconsistency.  
 
The way these tables are linked together can be represented by the following diagram: 
 

 
 
This shows a ‘one-to-many’ relationship between Members and Loans, and between Books 
and Loans. i.e. each member can have many loans, and each book can be involved in many 
loans, but each loan involves only one member, and only one book. 
 
 
 
 
 
 
 

2 2 3 19/11/20 False 

3 4 1 25/11/20 False 

4 3 4 28/11/20 False 


